The genus Dilyta, and the known species of this genus present in the Holarctic, D. subclavata Förster from Europe and D. rathmanae Menke and Evenhuis from USA, are redescribed. Four new species of Dilyta are described from the eastern Palaearctic region: D. aleevae sp. n. from Kazakhstan, D. japonica sp. n. from Japan, and D. longinqua sp. n. and D. sinica sp. n. from China. All six species have an ∩ -shaped carina on the apex of the scutellum; this character differentiates these species from the Afrotropical species, which instead have two small symmetrical and parallel carinae. A key to the species of Dilyta in the Holarctic is provided. Apocharips talitzkii (Belizin) is synonymyzed with D. subclavata.
Introduction
The Charipinae are a cosmopolitan subfamily of Figitidae (Hymenoptera: Cynipoidea), and when known, are hyperparasitoids through Hemiptera, attacking braconids in aphids and chalcidoids in psyllids, in contrast to most members of the Figitidae, which are primarily parasitoids of the larvae of Diptera: Cyclorrhapha (Ronquist 1999) . A recent study of the phylogenetic relationships of the Charipinae (Paretas-Martínez et al. 2007 ) concluded that this subfamily should not be subdivided into tribes, even if two biological groups can be distinguished based on host use. The first group includes most species of the subfamily (belonging to Alloxysta and Phaenoglyphis) and are hyperparasitoids of Aphididae via Aphidiinae (Hymenoptera: Braconidae) and Aphelinidae (Hymenoptera: Chalcidoidea) (Fergusson 1986) , while the second group (which includes Dilyta) are hyperparasitoids of Psyllidae via Encyrtidae (Hymenoptera: Chalcidoidea) (Menke and Evenhuis 1991) .
Few species of Dilyta have been described in the last 150 years; we have focused on this genus as an object of study over the past few years. Material found in several collections worldwide has resulted in a significant increase of the number of species and the range of distribution of this genus. Until recently, Dilyta included only three species: Dilyta subclavata One more species is presently being described from the Oriental region (Ferrer-Suay et al. in press) .
We describe herein four new species of Dilyta from the eastern Palaearctic region and give the first record of D. subclavata from the Nearctic region. These data significantly increases the number of species of Dilyta around the world and the distribution of this genus in the Holarctic region.
Material and methods
The specimens used in this study were received on loan from and/or deposited in the following institutions: CNCI-Canadian National Collection of Insects, Ottawa, Canada (J. Huber and G. Gibson); MZLU-Museum of Zoology, Lund University, Lund, Sweden (R. Danielson); NHMW-Naturhistorisches Museum, Wien, Austria (D. Zimmermann); RMNH-National Museum of Natural History, Leiden, Netherlands (C. van Achterberg); SPLSystematic Parasitoid Laboratory, Koszeg, Hungary (G. Melika); UB-Barcelona University, Barcelona, Spain (J. Pujade-Villar); USNM-United States National Museum of Natural History, Smithsonian Institution, Washington DC, USA (M. Buffington); ZIN-Zoological Institute of the Russian Academy of Sciences, Saint Petersburg, Russia. (Dr. S. Belokobylskij); ZMUN-Zoological Museum, University of Oslo, Oslo, Norway (G.E.E. Söli). In the studied material for each species, the depositaries are mentioned with acronyms before the labels of the specimens belonging to each institution. All labels are white if no colour is indicated after the label text.
Specimens were studied using light microscopy and environmental scanning electron microscopy. The fieldemission gun environmental scanning electron microscope (FEI Quanta 200 ESEM) was used for high-resolution imaging without gold-coating of the specimens.
The morphological terms used in the descriptions are drawn from Gibson (1985) , Ronquist and Nordlander (1989) and Ronquist (1994) . The terms for sculpture follow Harris (1979) . The following abbreviations are used: OOC (ocello-ocular distance), distance between the external margin of the lateral ocellus and the internal margin of the compound eye; F1-F11, first and following flagellomeres; T3-T4, third and fourth metasomal tergites. All measurements were made using SEM pictures and micrometer in light microscopy, using both techniques in each species.
Descriptions of the head, mesosoma, forewing and some antennal and metasomal characters (which are shared by all the species of the genus) are given in the redescription of the genus. Species descriptions include only characters from the antenna and metasoma, which are the parts of the body that offer the best diagnostic characters between the species of Dilyta. Biology. When known, the species of this genus are hyperparasitoids of Psyllidae via Encyrtidae (Hymenoptera: Chalcidoidea).
Genus
Distribution. Holarctic and Afrotropical regions.
Species of Dilyta present in the Holarctic
All redescriptions and new descriptions include only characters from the antenna and metasoma, which are the parts of the body that offer the best diagnostic characters between the species of Dilyta. Descriptions of the head, mesosoma, forewing and some antennal and metasomal characters (which are shared by all the species of the genus) are given in the redescription of the genus. All species of Dilyta described here have an ∩ -shaped carina on the apex of the scutellum ( fig. 2A ), which differentiates these from the Afrotropical species, which instead have two small symmetrical and parallel carinae ( fig.  2B ). Diagnosis. Similar to D. rathmanae in having distal area of metasoma smooth without punctures. Differs from D. rathmanae n. sp. in proportions of antennal segments (see key). All other Holarctic species of Dilyta have distal area of metasoma punctate.
Dilyta aleevae
Description. Length: Female: 1-1.2 mm. Male: 0.9-1.1 mm. Colour. Head, mesosoma and metasoma dark brown. Antennae and legs yellow or dark yellow with apical part of antennae slightly brown.
Antennae (figs. 3C, 4C): Female. (with only 10 flagellomeres) F1 slightly shorter than pedicel, F1 longer than F2, F2 slightly longer than F3 and F4, F3 subequal to F4, F1 as long as F5, F6 longer than F5(Proportion F1-F6: 5.5:3.5:3:3:5.3:6.5), F7 longer than F6; F6-F10 wider than previous segments, antenna slightly clavate from F5; sensilla beginning on F6. Male. F1 longer than pedicel and slightly arched, F1 longer than F2 and F3, F2 subequal to F3, F3 shorter than F4, F1 as long as F4, F4 wider than F1; F4-F12 wider than previous segments, antenna slightly clavate from F4; sensilla beginning on F6.
Metasoma: Distal half smooth, with few or no punctures. Etymology. We want to respect the specific name handwritten by V. Belizin, which was never published. We suppose this name makes reference to the collector, M. Alejeva.
Biology. Unknown. Distribution. Kokchetavskaya Region, Kazakhstan. Antennae (figs. 3D, 4D): Female. F1 subequal to pedicel or slightly longer, F2 shorter than F3, F3 shorter than F4, F4 shorter than F5, F1 subequal to F5; F6-F11 wider than previous segments, antenna slightly clavate from F6; sensilla beginning on F6. Male. F1 subequal to pedicel and slightly arched, F2 shorter than F1 and F3, F3 subequal to F1; F3-F12 wider than previous segments, antenna slightly clavate from F3; sensilla beginning on F3.
Dilyta japonica
Metasoma: Distal half with a punctate area. Etymology. We want to respect the specific name handwritten by V. Belizin, which was never published. We do not know its derivation.
Biology. According to the holotype label, the host is a Psyllidae on the plant Firmiana simplex (Sterculiaceae) (L.f.).
Distribution. Fujian Province, China.
Dilyta rathmanae Menke & Evenhuis
Dilyta rathmanae Menke & Evenhuis, 1991: 153. Type material studied. USNM: 12 paratypes with the following labels: 2♀: "Washington: Chelan Co. 13Km N. Wenatchee. Nahahum Canyon nr. Wenatchee River (elev. 180m).Ex: Cacopsylla alba on Salix exigua Coll.R.J. Antennae (figs. 3A, 4A): Female. F1 shorter than pedicel, F1 almost double length of F2, F3 and F4, F2 and F3 subequal to F4 but sometimes F2 seems slightly shorter than F3 and F4, F5 longer than F4, F5 shorter than F1, F6 longer than F5 (Proportions F1-F6: 5.5:3:3.5:3.7:4.7:6.5), F7 longer than F6; F7-F11 wider than previous segments, antenna slightly clavate from F6; sensilla beginning on F6. Male. F1 as long as pedicel and slightly arched, F1 longer than F2 and F3, F2 slightly shorter than F3, F4 longer than F3, F1 subequal to F4, F4 thiner than F1; F4-F12 wider than previous segments, antenna slightly clavate from F4; sensilla beginning on F4.
Metasoma: Distal half smooth, without punctures (a few scattered pits are present in most specimens of D. rathmanae but they are very shallow and barely visible even in photomicrographs (Menke & Evenhuis 1991) ).
Biology. Hyperparasitoid of psyllids through an encyrtid, Trechnites sp (Hymenoptera: Chalcidoidea: Encyrtidae). Reared from Cacopsylla alba (Crawford) (Hemiptera: Psyllidae) on Salix exigua L. (Salicaceae) and C. pyricola (Förster) (Hemiptera: Psyllidae) on pear orchards (Menke & Evenhuis 1991) .
Distribution. USA (Washington State). Colour. Head, mesosoma and metasoma dark brown. Antennae and legs yellow or dark yellow. Antennae ( fig. 4E ): Male. F1 very long, wide and arched, F1 much longer than pedicel (almost double), F1 longer than F2 and F3 together, F2 slightly shorter or subequal to F3, F4 longer than F2 and F3, F4-F12 wider than previous segments, antenna slightly clavate from F4, sensilla beginning on F4.
Dilyta sinica
Metasoma: Distal half with punctate area. Etymology. Named after the country where this new species occurs, China. Biology. Unknown. Distribution. Beijing Province, China.
Dilyta subclavata Förster
Dilyta subclavata Förster, 1869: 338. Charips microcera Haliday in Marshall, 1870: 181. Synonymyzed by Quinlan & Evenhuis (1980: 429) . Glyptoxysta heterocera Thomson, 1877: 814 . Synonymyzed by Hellén (1958: 64) ; Menke & Evenhuis (1991:152) mentioned that this synonymy was made by Hellén (1963) , but it was actually Hellén (1958) . Glyptoxysta talitzkii Belizin 1966: 7. Apocharips talitzkii after Menke & Evenhuis (1991: 149) . NEW SYNONYMY.
Type material studied. D. subclavata: NHMW: one pin with 2♀: "Först.", "Collect. G Mayr", "Dil. subclavata Förster, Type", "Dilyta subclavata Frst.", "Dilyta subclavata Förster 2♀♀ det. H.H.Evenhuis 1976" (orange), "das rechte Weibchen ware alb Lektotypus zu wählen H.H.Evenhuis" (orange). Comments: the original type material of D. subclavata consisted in two pins with two specimens each. However, the two specimens on one of the pins do not belong to D. subclavata but to Alloxysta sp. Thus, we have removed this pin from the type series. Glyptoxysta heterocera: EMLU: 1♀: "Weld 1931" (Red label) "heterocera" "1969 100" "1984 329" "Lectotype" "Lectotype Glyptoxysta heterocera det. N.D.M. Fergusson, 1984 " "ZML 2006 Colour: Head, mesosoma and metasoma dark brown. Antennae and legs yellow. Antennae (figs. 3B, 4B): Female. F1 slightly shorter or subequal than pedicel, F2 subequal to F3, F4 slightly shorter than F1 but longer than F2 and F3, F1 subequal to F5, F6 longer than F5; F6-F11 wider than previous segments, antenna slightly clavate from F6; sensilla beginning on F6-F7. Male. F1 slightly longer than pedicel, sometimes slightly arched, F2 shorter than F1 and F3, F3 shorter than F1, F1 subequal to F4; F4-F12 wider than previous segments, antenna slightly clavate from F4; sensilla beginning on F4.
Metasoma: Distal half with a punctate area. Biology. Hyperparasitoid of psyllids through Encyrtidae (Chalcidoidea). Reared from Psylla pyri (L.) and Psyllopsis fraxini (L.) (Menke & Evenhuis 1991) . According to label data, the specimens from Netherlands were collected on Fraxinus excelsior L. (Oleaceae) but lacking host data.
Distribution. Europe. Cited for the first time in this study from Norway, Sweden, Netherlands and USA (Alaska). The four new species of Dilyta from the eastern Palaearctic described here, and the new record of D. subclavata from Alaska, considerably increase the distribution data of the genus in the Northern hemisphere. The genus is Holarctic. All these species have the aforementioned ∩ -shaped carina. Thus, it seems that this character is shared by all non-African Dilyta.
Additional material studied
In this work we synonymyze Glyptoxysta talitzkii Belizin with D. subclavata. The type species of Glyptoxysyta, G. heterocera Thomson, 1877 , was already synonymyzed with Dilyta subclavata by Hellén (1958) , but G. talitzkii was transferred to the genus Apocharips by Menke & Evenhuis (1991) based on Belizin's description of the abdomen. However, Menke & Evenhuis (1991) never saw the Belizin type specimens. We examined Belizin's material and it belongs in Dilyta. The metasoma of this species is composed of a syntergum, the apex of the scutellum has an ∩ -shaped carina, and the radial cell of the forewing is small and open, with R1 and Rs not reaching the wing margin and not parallel. All these characters show that this species really belongs to Dilyta and not Apocharips, which lacks a syntergum on the metasoma, has an M-shaped carina on the apex of the scutellum, and has a small radial cell open but with R1 and Rs reaching the wing margin and parallel. Glyptoxysta talitzkii has the same punctate area on the distal part of the metasoma and the same proportions of the flagellomeres of the antenna as D. subclavata, and we consider them conspeficic.
